The Exchange Rate and Central Banking 


Learning Objectives 


1. Explain how movements in the exchange rate can affect monetary 
stability, financial stability, and unemployment. 

2. Distinguish between a rigid peg, a free-float, and a managed float 
exchange rate regimes. 

3. Explain key theories that attempt to explain exchange rate 
determination. 

4. Identify key factors that can affect the exchange rate. 

5. Describe the way in which the central bank can influence the 
exchange rate. 


A its core, the exchange rate is the price of money expressed in terms of another 
currency. Accordingly, the exchange rate is an important variable that the central 
bank must watch, even if the regime of that central bank does not involve exchange 
targeting. In Chapter 9 we will examine issues relating to the exchange rate in 
relation to central banking in more detail. 

This chapter starts with a brief review of how the exchange rate might affect 
price stability, financial stability, and the real economy in theory and in practice. The 
chapter will then review the alternative exchange rate regimes, or frameworks, that 
a modern central bank can adopt. The exchange rate regimes that will be reviewed 
include the rigid peg regime, the free-float regime, and the managed float regime. Later 
on the chapter will review exchange rate theories so that the reader can see the funda- 
mental forces that would influence the exchange rate in the absence of direct central 
bank intervention. The chapter will then review how the central bank can deal with the 
exchange rate using various instruments. Lastly, the chapter will discuss the manage- 
ment of official foreign reserves, which are a key tool in exchange rate management. 


9.1 THE EXCHANGE RATE, MONETARY STABILITY, FINANCIAL 
STABILITY, AND MACROECONOMIC STABILITY 


The exchange rate is an important variable that the central bank has to watch, regard- 
less of whether the central bank uses an exchange rate targeting regime. Apart from 
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being the price of money in terms of another currency, movements in the exchange 
rate can affect monetary stability as well as financial stability. 


In Theory 


Theoretically, movements in the exchange rate can have implications for the central 
bank’s pursuit of monetary stability as well as financial stability. In terms of mon- 
etary stability, if a country depends heavily on energy imports, for example, a fast 
depreciating exchange rate implies a fast rise in energy prices in terms of the domes- 
tic currency, which could translate into a fast rise in consumer price inflation and 
affect inflation expectations. In such a case, if inflation expectations have not been 
well managed, then monetary stability could be compromised, as witnessed during 
the great inflation period of the 1970s, when oil shocks helped contribute to a sharp 
and sustained rise in inflation. 

In terms of financial stability, if a country has a high proportion of public or 
private debt denominated in foreign currencies, a sharp depreciation in the exchange 
rate could prove troublesome. With a sharp depreciation in the value of domestic 
currency, debt denominated in foreign currency could balloon when measured in 
terms of domestic currency. If the country does not have a reliable source of foreign 
income, this will affect the country’s ability to repay its debt, which could lead to 
a financial crisis, as occurred among emerging-market economies in Asia and Latin 
America in the 1990s. 

For many emerging-market economies, an excessively volatile exchange rate 
could also have direct implications not only on monetary stability and financial 
stability, but on the real economy, as reflected by output and employment. For those 
emerging-market economies that rely heavily on exports, for example, a fast appreci- 
ating exchange rate implies a fast rise in the price of the country’s exports in terms of 
foreign currencies. This could lead to a fast fall in demand for the country’s exports 
and the country’s domestically produced products, which could lead to a sharp fall 
in production and a jump in unemployment. 


In Practice 


In practice, how the exchange rate affects monetary stability, financial stability, 
and macroeconomic stability would depend on the context and could be quite 
complicated. 

A review of research from different central banks by the Bank for International 
Settlements, for example, found that the pass-through effect on inflation by exchange 
rates over the 1990s was small and had declined over the period studied. The 
decline owed partly to the greater availability of hedging instruments to deal with 
short-term exchange rate risks, and partly to the trend toward the adoption of more 
flexible exchange rate regimes, which familiarized importers with exchange rate vol- 
atility and thus prompted them to change prices less frequently.? Furthermore, the 
pass-through effects of the exchange rate on inflation also varied among different 
sectors of the economy, as well as among exporters and importers.’ 

These studies further showed that the effect of exchange rate movements on cur- 
rent account balances (as with their effects on the real economy) was also declining. 
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A depreciating currency, for example, was not found to always lead to an expansion 
in output.’ In other cases, while the exchange rate was found to historically play a 
crucial role in the adjustment of current account balances, changes in the economic 
environment meant that this might not necessarily be the case in the future.° 

Despite the complicated picture with regard to the effects of the exchange rate 
on monetary stability, financial stability, and the real economy, however, the central 
bank often does keep a close watch on it by the virtue of the fact that the exchange 
rate is the price of money in terms of another currency and that it is a key economic 
variable in a globalized economy. Whether the central bank does anything to influ- 
ence the exchange rate, however, depends on the context and the exchange rate 
regime it has adopted for its currency. 


9.2 EXCHANGE RATE REGIMES 


An exchange rate regime refers to the operational rule and related institutional mech- 
anisms that the central bank adopts for the management of the exchange rate of its 
currency. In modern times, exchange rate regimes could range from rigid exchange 
rate pegs to completely free-floating exchange rates. 


A Spectrum of Exchange Rate Regimes 


With the end of the Bretton Woods system, currencies no longer had a universal 
peg that tied them to the value of gold. In theory, the exchange rates of currencies 
were now determined by market forces. In practice, after the Bretton Woods sys- 
tem had ended, a number of Western European countries at first used a system of 
exchange rate bands and capital controls that helped limit the movement of their 
currencies against one another, and which was a precursor to introduction of the 
euro. Many emerging-market countries, meanwhile, decided unilaterally to main- 
tain their exchange rate pegs with the U.S. dollar, to facilitate international trade and 
investment.” 

As time went by, the increasingly connected nature of global economies and 
financial markets made rigid controls over currencies untenable and countries had 
to seek ways to manage their exchange rates in the way that best suited their needs. 
In the decades after the demise of the Bretton Woods system, various exchange rate 
regimes have been tried, adopted, and abandoned. 

In practice we might view exchange rate regimes as constituting a spectrum, 
with a hard or rigid peg system (e.g., with either a common currency—where an 
independent currency is abandoned, while some other currency is adopted—or a 
currency board) on one end, and a free float (a type of flexible exchange rate regime 
whereby the exchange rate is purely determined by market forces) on the other end.’ 
In between these two extreme ends, there are a range of regimes under which the 
central bank influences the exchange rate to temper pure market forces.” 

The differences among these exchange rate regimes range from a slight shading 
to stark contrast. For our purposes, it’s useful to look at exchange rate regimes as 
being on a continuum, with a rigid peg system at one end and a free-float system at 
the other. Figure 9.1 presents a spectrum of exchange rate regimes. 
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FIGURE 9.1 A Spectrum of Exchange Rate Regimes 


The Rigid Peg End 


Theoretically, rigid exchange rate pegs could take the form of a common currency or 
a currency board.” Ina common currency area, the central bank replaces its national 
currency with a currency commonly used within a specified economic area (e.g., the 
euro in the euro area). In practice, of course, a common currency such as the euro 
can float against other currencies outside the common currency area. 

Under a currency board system, the central bank can only issue domestic 
currency to the extent that it is fully backed by foreign reserves at the specified 
exchange rate. 


A Common Currency A common currency constitutes the most extreme form of a rigid 
peg system.'! Under this system, as is the case in the euro area, member countries 
abandon their own currencies and adopted a common one (e.g., the euro). The euro 
area member countries do not have monetary policy independence; instead mon- 
etary policy is conducted by the ECB, which aims to sustain monetary stability for 
the euro area as a whole rather than for any individual member country. 

In practice, however, as a currency the euro is classified as a free-floating cur- 
rency by the IMF, since the ECB allows the value of the euro to be largely determined 
by market forces.” 


A Currency Board A currency board is another extreme form of a rigid peg system, 
whereby each unit of the local currency issued by the central bank is required by 
law to be fully backed by foreign currency reserves. Under a currency board, local 
currency notes and coins are fully convertible into a specified foreign currency at a 
specified exchange rate. Accordingly, the central bank does not have the indepen- 
dence to just issue whatever amount of money it sees fit for the country’s prevailing 
economic conditions. If the central bank wants to issue an extra unit of local cur- 
rency, it is legally required to have enough foreign currency to back that extra unit 
of local currency. 
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An example of a government that uses a currency board is the special adminis- 
trative region of Hong Kong; the Hong Kong Monetary Authority fixes the Hong 
Kong dollar at the rate of HK$ 7.8 to USD 1, and cannot independently depart from 
that ratio even if it wishes to." 


The Rationale for a Rigid Peg A country may adopt a common currency for both politi- 
cal and economic reasons. A common currency such as the euro is part of the larger 
goal of political and economic union. Having a common currency helps to eliminate 
exchange rate risk and encourage cross-border investment and trade among member 
countries. 

Meanwhile, one reason a country might choose to adopt a currency board sys- 
tem is that it helps enhance the credibility of the local currency. Holders of local 
notes and coins are assured that the central bank has enough of the foreign currency 
to allow them to convert their local notes and coins into it at prevailing exchange 
rates. This guarantee of currency conversion at the prevailing exchange rates under 
a currency board system is particularly useful to boost confidence in the local econ- 
omy, since otherwise the holders of local currency might be tempted to rush out of it 
at the first sign of trouble, creating a self-fulfilling prophecy. 

Furthermore, as with the case of a common currency, a currency board could 
also be quite helpful in facilitating international trade and investment for a small 
open economy (or an international trading hub such as Hong Kong) since it elimi- 
nates exchange rate risk for traders and investors. 


The Free-Float End 


At the other end of the exchange rate spectrum from the rigid peg is the free-float 
regime. In contrast to an exchange rate peg, in a free-float regime the central bank 
allows exchange rate to be completely determined by market forces. 

Other things being equal, whenever the demand for local currency rises the 
exchange rate will appreciate, and whenever the demand for local currency falls 
the exchange rate will depreciate. Under this regime the central bank is not supposed 
to intervene in the foreign exchange market, and thus movements in the exchange 
rate can be quite volatile, since demand and supply of a currency are normally influ- 
enced by many factors, particularly expectations of market players, which can be 
quite fickle. 


Rationale for a Free Float One key reason why the central bank might adopt a free- 
float regime is that monetary policy could then be freely used to address domestic 
concerns. Accordingly, we can say that a central bank that chooses to adopt a free- 
float regime does not see a particular need to manage the value of its currency with 
the exchange rate to order to achieve monetary stability. 

In contrast to a rigid peg regime, under a free-float regime the central bank has 
the independence to freely use monetary policy to achieve a monetary stability man- 
date in a way that is in accord with particular conditions in the economy, without 
having to be too concerned about the implications for the exchange rate. For exam- 
ple, if the domestic economy is in a severe recession the central bank could choose 
to lower interest rates and ease money conditions to help decrease funding costs and 
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boost domestic demand, even though lower interest rates and easy money conditions 
might put downward pressures on the exchange rate (all other things being equal). 

Furthermore, in a world of greater capital flows it could be difficult for the 
central bank to keep the exchange rate fixed at any particular level for a sustained 
period of time. For the central bank to successfully resist depreciation pressures on 
the exchange rate, for example, it might need to have large amounts of foreign cur- 
rencies on hand and use those foreign currencies to buy up domestic currency to 
shore up the value of the exchange rate (see the section on exchange rate targeting 
regimes in Chapter 6). 

In any case, in a world in which economies are continually evolving, an equi- 
librium exchange rate that suits the country’s economic fundamentals could be quite 
elusive, as will be discussed later in the chapter.’ Consequently, the central bank 
might want to let the exchange rate be moved by market forces rather than attempt- 
ing to keep it fixed at a particular level. 

Also, for many economies, the development of financial markets is so advanced 
that economic agents can hedge against exchange rate volatility rather readily and 
cheaply. In these cases the central bank does not need to bear exchange rate risks for 
private agents, as private agents can already efficiently protect themselves. 

In 2013 the following countries were among those classified by the IMF as 
having a free-floating exchange rate regime: euro area member countries, Australia, 
Canada, Chile, the Czech Republic, Israel, Japan, Mexico, Norway, Poland, Sweden, 
Israel, Japan, Mexico, Norway, Poland, Sweden, the United Kingdom, and the 
United States. 


The Middle Options 


In between a rigid peg, such as the currency board system, and a free float there are 
exchange rate regimes under which a central bank intervenes against market forces 
to varying degrees. Note here that the definitions of exchange rate regimes can vary, 
and that what the central bank might say about its regime de jure might differ from 
what it actually practices de facto. 


Traditional Fixed Exchange Rate A fixed exchange rate regime traditionally refers to 
those that are similar to the Bretton Woods system, whereby the central bank might 
allow the exchange rate to fluctuate within 1 percent on either side of the announced 
target.!° 


Fixed Exchange Rate with a Horizontal Band Under a fixed exchange rate system with a 
horizontal band, the exchange rate is allowed to fluctuate within a horizontal band 
around the announced exchange rate target. The width of the band could range from 
2.5 to 15 percent, such as was the case under the European Monetary System that 
was a precursor to the euro.'” 


Crawling Pey Under a crawling peg regime, the central bank allows the level of the 
exchange rate to gradually appreciate or depreciate along a controlled path that it 
deems consistent with the economic fundamentals of the economy. In 2013, the IMF 
classified China’s exchange rate regime as being a crawl-like arrangement." 
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Managed Float Under a managed float exchange rate regime, the central bank allows 
market forces to largely determine the exchange rate, but intervenes to smooth out 
fluctuations and excessive volatility in the exchange rate.'” 


Rationale for the Middle Options The reasons why a central bank might want to adopt 
an exchange rate regime that is neither a rigid peg nor a free float could depend 
on the circumstances that it finds itself in. For a central bank that leans more toward 
the fixed exchange rate regime, a key reason to adopt such a system could be that it 
needs to anchor the value of its currency to that of another low-inflation country in 
order to achieve credibility and low inflation for its own economy. 

On the other hand, a central bank that chooses to adopt a crawling peg regime 
(or, as with China, some variation of it) may be one whose country depends heav- 
ily on international trade and investment with a financial market that is in an early 
stage of liberalization, meaning that private agents would not have much access to or 
experience with hedging instruments. In this instance, the central bank would partly 
bear the exchange rate risk for private agents (such as exporters) while the agents are 
adapting to the new economic environment. 

Finally, in a country that depends a lot on exports with a financial market that 
has been very much liberalized with international capital flowing in and out rela- 
tively freely, a central bank might choose to adopt a managed float regime, whereby 
it would intervene only to smooth out excessive fluctuations in the exchange rate, 
rather than trying to keep the exchange rate at a particular level or on a particular 
path. In this case the central bank might also encourage the development of hedging 
instruments that private agents can readily use to hedge against exchange rate risk. 


CASE STUDY: The Interesting Case of Singapore: Basket, Band, Crawl 


Singapore’s exchange rate management framework is an interesting case. While embracing free flows 
of capital, the country has used an exchange rate targeting regime since the 1980s and has success- 
fully maintained long-term monetary stability despite its heavy dependence on the external sector. 

In using the exchange rate as an instrument to sustain monetary stability, rather than adopting 
a rigid peg or allowing a free float, the Monetary Authority of Singapore (MAS), Singapore’s central 
bank, has adopted a framework for exchange rate management known as basket, band, crawl, or BBC. 

According to the 2011 MAS publication Sustaining Stability, Serving Singapore, the basket feature 
of the MAS framework refers to the fact that the MAS pegs the value of the Singapore dollar to a bas- 
ket of currencies belonging to Singapore’s major trading partners and competitors, thereby creating 
a trade-weighted index for the Singapore dollar. (Currencies of countries with a higher value of trade 
with Singapore would be given higher weights in the index.) The band feature refers to the fact that 
the MAS allows the trade-weighted Singapore dollar to float within a policy band, the width of which 
is undisclosed. The crawl feature of the framework refers to the fact that the MAS regularly reviews 
the exchange rate band, and adjusts the band over time to ensure that it is aligned with the underlying 
fundamentals of the economy. The trade-weighted Singapore dollar would thus crawl along the path of 
the exchange rate band over time. 

Given the nature of the BBC regime, MAS sees itself as having three levers to adjust its monetary 
policy: the s/ope, the width, and the /eve/ of the band. The slope can be adjusted to allow the currency 
to appreciate faster or slower in response to changes in the economic situation that are expected to 
persist for some time. The width of the band can be widened to accommodate market-driven move- 
ments that result in the strengthening or weakening of the currency that are expected to be temporary, 
and narrowed after markets have stabilized. The level of the entire band can also be adjusted upward or 
downward in response to more significant, sharp, sustained shocks, such as a financial crisis. 
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At the same time, MAS sees three key reasons why the exchange rate should be used as its mon- 
etary policy tool to maintain monetary stability. First, Singapore was (and is) a small, open economy 
whose domestic prices are largely determined by world prices, and whose domestic prices of factor 
inputs (such as labor) are influenced largely by external demand. This is reflected partly in the fact that 
the value of both imports and exports each almost doubled Singapore’s GDP.” Second, unlike larger 
economies in which investment would be sensitive to changes in interest rates, Singapore relies mainly 
on direct foreign investment, which is not very sensitive to Singapore’s own interest rates. Third, to 
promote Singapore as an international financial center, MAS has allowed free flows of capital and has 
willingly ceded control over domestic interest rates and the money supply. 

Given Singapore’s heavy reliance on the external sector and the potentially huge implications of 
free capital flows on domestic prices, using the exchange rate to achieve monetary stability is not an 
easy task. According to MAS, Singapore’s success in maintaining price stability using the BBC frame- 
work rests on two key unique conditions. 

The first condition involves the automatic drain on Singapore’s liquidity in the form of persistent 
fiscal surpluses and the mandatory contributions of firms and households to Central Provident Fund 
savings accounts, both of which continuously take Singapore dollars out of the system. Consequently, 
MAS has to keep making up for the drain on liquidity by injecting Singapore dollars into the economy, 
in the process buying up U.S. dollars. This has resulted in the accumulation of international reserves at 
MAS, which augments its ability to manage the exchange rate over time. 

The second condition involves the high credibility of MAS in maintaining the regime, which has 
lessened the prospect of speculative attacks on the currency. This credibility itself rests on the huge 
reserves available to defend the system; the persistent fiscal surpluses that keep on draining Singapore 
dollar liquidity; and a flexible labor market, which implies that the labor market can clear relatively eas- 
ily, meaning monetary policy can be used to maintain long-term price stability without undue strain on 
employment and the economy.” 


9.3 EXCHANGE RATE THEORIES 


In the previous section we saw that unless the central bank puts the exchange rate on 
a rigid peg, the level of the exchange rate will be determined at least partly by market 
forces. Even with a rigid peg exchange rate regime, however, the central bank will 
still need to counter market forces if it wants the exchange rate to remain pegged at 
the announced level. This section reviews theories that attempt to explain the forces 
behind exchange rate movements, so the reader can understand the context in which 
the central bank deals with issues relating to the exchange rate. 

It should be noted, however, that at the moment there is no one single 
theory that can satisfactorily explain exchange rate behavior in a unified manner. 
One exchange rate theory that might seem to readily fit exchange rate behavior 
in one context might be completely irrelevant in another. To understand why the 
exchange rate might move in a certain manner in any given context, it is extremely 
useful to have at least some grasp of all key variations of exchange rate theory. 
Broadly speaking, exchange rate theories can be classified into four main categories, 
namely (1) purchasing power parity (PPP), (2) monetary approach, (3) portfolio bal- 
ance models, and (4) exchange rate market microstructure. 


Purchasing Power Parity 


Purchasing power parity (PPP) provides a key building block in our understanding 
of the exchange rate. PPP is based on the notion of the law of one price, whereby if 
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markets are perfectly efficient and goods can be transported freely at no costs, then 
the price of identical goods should be the same everywhere in the world, after adjust- 
ing for exchange rates. 


An Illustrative Example of PPP The following is a simple but effective example that can 
help in the understanding of PPP. Assume that a particular make of pen is the only 
product in the world. If such a pen costs, say, 1.5 U.S. dollars in the United States and 
1 euro in Germany, then according to PPP the exchange rate between the U.S. dollar 
and the euro should be 1.5 U.S. dollar per 1 euro. 

If the exchange rate was not at 1.5 U.S. dollar per 1 euro, and was instead at 
2 U.S. dollars per euro, then a German trader could bring 1 euro to the U.S. and 
exchange it for 2 U.S. dollars. He could then buy the pen at the cost of 1.5 U.S. dol- 
lars and bring the pen back to Germany in order to sell it for 1 euro. That German 
trader, or indeed any investor who embarks on such a scheme, would then pocket a 
risk-free profit of 0.5 U.S. dollars, or 0.25 euros. 

In the preceding example, as long as that profit opportunity exists, profit seekers 
will keep exchanging euros for U.S. dollars to exploit the opportunity. As demand 
for the U.S. dollar rises, however, the value of the U.S. dollar cannot stay at 2 U.S. 
dollars per euro sustainably. The U.S. dollar exchange rate will keep strengthening 
against the euro until it reaches 1.5 U.S. dollars per euro, consistent with the price of 
the pen. In that case, there is no more riskless profit opportunity and the exchange 
rate reaches its equilibrium. 


Absolute PPP: The Law of One Price There are two forms of the PPP concept, namely 
absolute PPP and relative PPP. The pen example above corresponds to absolute 
PPP, which corresponds directly to the law of one price. Absolute PPP suggests 
that a basket of identical goods will have the same price in any two countries after 
adjusting for the exchange rate. If the price is not the same, then the exchange 
rate is not in equilibrium and international investors could arbitrage in a scheme 
similar to the pen example above, which would then pressure the exchange rate to 
move to its equilibrium. In real life, given that transportation costs and obstacles in 
trade between countries do exist, as do differences in customs and tax rates, 
in the short-run, and the fact that investors cannot arbitrage between the price of 
certain location-specific services (e.g., the price of getting a haircut) in two coun- 
tries, the exchange rate could remain quite different from the equilibrium suggested 
by absolute PPP. 


Relative PPP: A Change in the Exchange Rate Reflects Inflation Differential Whereas the 
absolute PPP concept focuses on the level of the equilibrium exchange rate, the rela- 
tive PPP concept focuses on the changes in the exchange rate. Given a basket of 
identical goods in two countries, if the price of the basket in country A rises faster 
than the price in country B, the exchange rate of country A should depreciate relative 
to the exchange rate of country B. Specifically, according to relative PPP, a change in 
the exchange rate between the currencies of two countries should equal the differ- 
ence in the countries’ domestic inflation rates. 

To use our earlier pen example, if over the year the price of the pen in the 
United States has risen by 10 percent to 1.65 U.S. dollars while the price of the pen 
in Germany has remained flat at 1 euro, then the exchange rate at the end of that 
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one year period would be 1.65 U.S. dollars per euro. Indeed, the 10 percent drop in 
the U.S. dollar against the euro over that one-year period would be a result of the 
difference between U.S. inflation (10 percent) and German inflation (0 percent) over 
that same period. 


Usefulness of PPP as a Theory The concept of PPP is useful in the understanding of 
long-run exchange rate behavior.” Data often show that the actual exchange rate 
can diverge quite a bit from the equilibrium exchange rate implied by absolute PPP, 
at least in the short run. The reasons why the actual exchange rate might diverge 
from the absolute PPP equilibrium could range from taxes and structures of the 
labor market to menu costs—costs related to the frequent changing of prices, as with 
printing costs for restaurant menus. Over the long run, as relevant adjustments in the 
economy started taking hold, the exchange rate will be more likely to behave in line 
with behavior described by the PPP concept. 


The Big Mac Index A well-known attempt to gauge exchange rate equilibrium as sug- 
gested by absolute PPP is the Big Mac index published annually by the Economist 
magazine. This index compares the price of a Big Mac being sold in McDonald’s 
restaurants worldwide. A key advantage of the Big Mac index is that Big Macs are 
being sold globally in the same manner with largely the same ingredients, and yet 
are locally produced, so there is no international transportation costs involved. With 
such characteristics, according to absolute PPP, the price of a Big Mac should be the 
same anywhere, after adjusting for the exchange rate. In practice, however, this is 
often not the case. The reason for this could be that the cost of producing a Big Mac 
might not really be identical worldwide (wages and rent could be different across 
countries), or that the exchange rate is over- or undervalued, or both. 


Uncovered Interest Parity (UIP) 


Another key building block in the understanding of exchange rate behavior is the 
concept of uncovered interest parity (UIP). Unlike PPP, the concept of UIP takes into 
account investor expectations and the role of asset prices in the determination of 
exchange rates. UIP assumes that domestic and foreign assets are perfectly substitut- 
able and the exchange rate would move to help equalize international investment 
returns such that there would be no riskless arbitrage opportunity. 


An Illustrative Example of UIP Suppose that we have an international investor who 
can choose between investing in a U.S. government bond or a German government 
bond. Let us assume that the bonds in question have the same risk profile and are 
of the same maturity. If the investor can switch between these two bonds promptly 
and seamlessly, then the only remaining differences between them are the cur- 
rencies they are denominated in (U.S. dollar and the euro) and the interest rates 
they offer. 

In order to maximize total returns on investment, the investor would thus only 
need to consider two factors, namely the interest rate differential between the two 
bonds and the likelihood of adjustments in the exchange rate between the U.S. dollar 
and the euro, the two currencies that these two bonds are denominated in. 


The Exchange Rate and Central Banking 171 


For this example, at equilibrium the differential between U.S. and German inter- 
est rates would have to be matched by the expected percentage of depreciation of the 
U.S. dollar against the euro. This could be expressed as the equation 


ys — el = e 


where r is the interest rate on the U.S. government bond, r% is the interest rate 
on the German government bond, and e is the expected percentage of depreciation 
of the U.S. dollar per euro. 

According to UIP, as long as the expected percentage of depreciation of the U.S. 
dollar relative to the euro differs from the interest differential on the otherwise identical 
U.S. and German government bonds, investors would expect the returns from invest- 
ment from these two bonds to be different. Investors would seek to invest in the bond 
that is expected to provide higher total returns and shift away from investing in the 
bond that is expected to give lower total returns. As investors switch toward the more 
lucrative investment, the expected total returns of these two bonds would be equated. 

To further illustrate this point, let’s say that the annual yield on the U.S. govern- 
ment bond is at 10 percent and the annual yield on the German government bond is 
at 5 percent. If, however, the expected depreciation of the U.S. dollar per euro were 
only 2 percent per year, the expected return from an investment in the U.S. bond 
would be greater than that from the German bond. Investors would continuously 
switch their investments from the German bond to the U.S. bond, thereby reducing 
yield on the U.S. bond. Investors would stop switching between these two bonds 
only when the expected returns from these two bonds are equal, that is, when the 
interest rate differential between the U.S. and German bonds declined to 2 percent, 
equivalent to the expected percent of depreciation of the U.S. dollar against the euro. 


Usefulness of the UIP From the illustration above we can see that UIP pins down the 
expected change in exchange rates, but not the level. In practice, however, while UIP 
provides a very important conceptual framework, accounting for the UIP relationship 
might be complicated by many factors.” The assumption of perfect substitutability 
between assets used in UIP, for example, might not necessarily always hold. Even 
bonds with the same credit rating might differ in terms of liquidity. Consequently, 
investors might not rush to switch between them as UIP would predict. 

Also, investors might not be as rational as the theory assumes. Investors could 
have a bias toward investments in their home country and be less willing to switch 
to foreign bonds, for example. Furthermore, the long-run equilibrium exchange rate 
itself can change, thus affecting expected exchange rate depreciation. Despite these 
real-life limitations, however, UIP remains a key building block in our understanding 
of the exchange rate since it offers a theoretical baseline that could later be adjusted 
to different situations. 


Portfolio Balance Models 


Portfolio balance models refer to a large class of exchange rate models that attempt 
to address real-life limitations of the PPP and UIP concepts by taking into account 
relevant factors that might influence the exchange rate, including differences in the 
riskiness of domestic and foreign assets as well as the country’s current account.” 
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Implications of Riskiness and Diversification of Bond Holdings on the Exchange Rate In contrast 
to UIP, which assumes domestic and foreign assets are perfect substitutes, portfolio 
balance theories recognize that domestic and foreign assets are not perfect substi- 
tutes since there are often differences in their riskiness.” In practice, differences in 
the riskiness of bonds could come from many sources. For example, a country that 
issues a larger supply of bonds is more at risk of being unable to repay bondholders 
when the bonds mature, other things being equal. A country with lower productivity 
is also more likely to default on it bonds.” 

Under portfolio balance theories, since domestic and foreign bonds are not 
perfect substitutes, investors would hold both domestic and foreign bonds to 
diversify their risks and maximize their investment returns.?° Unlike the world 
of UIP, according to portfolio balance theories, investors will not rush to entirely 
switch from domestic to foreign bonds whenever the interest rate differential 
on the bonds does not match the expected depreciation of the exchange rate, or 
vice versa. Instead, investors would want to diversify their portfolios by holding 
both domestic and foreign bonds at the same time (but more likely in different 
proportions). 

To compensate for holding a riskier bond, however, investors will also likely 
demand that the riskier bond pays a higher interest rate. In other words, a risk pre- 
mium would have to be paid for investors to hold the riskier bond. According to 
portfolio balance theories, the interest differential on domestic and foreign bonds 
thus reflects not only the expected exchange rate depreciation as prescribed by UIP, 
but also the risk premium paid to compensate investors for holding the riskier bond. 
Persistent or large deviations from UIP (i.e., cases in which the interest rate differen- 
tial is not matched by the expected depreciation of the exchange rate), could thus be 
at least partly explained by the existence of risk premiums. 


Role of the Current Account Aside from differences in the riskiness of investments, port- 
folio balance theories also put emphasis on the role of a country’s current account as 
a factor determining the country’s exchange rate.” A country’s current account sur- 
plus suggests that the country exports more than it imports. Accumulation of export 
proceeds over import payments implies a rise in a country’s foreign assets. However, 
since foreign and domestic assets are not perfect substitutes, and portfolio balance 
theories suggest that investors often want to hold both foreign and domestic assets 
in their portfolios, parts of the country’s net export proceeds would be repatri- 
ated back to invest in domestic assets. The repatriation of those export proceeds 
would drive up the value of domestic currency relative to that of foreign curren- 
cies. Therefore, the country’s current account could play a role in determination 
of the exchange rate. Over time, however, the strengthening of domestic currency 
could reduce the country’s current account surplus since it would make the country’s 
exports more expensive than before. 

From the preceding discussion we can conclude that large and persistent devia- 
tions from UIP are thus also possible for the country’s current account position. If 
we examine this further, then we see that since current account dynamics and the 
country’s growth prospects are intertwined, portfolio balance theories would seem 
to also suggest that factors affecting the country’s growth prospects would also play 
a role in the determination of the exchange rate. The final result, however, could 
be rather complex since it depends on wide-ranging factors, including the nature 
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of factors affecting the country’s growth prospects and the corresponding current 
account dynamics. 

For example, if the country is experiencing higher productivity growth (possibly, 
say, from a burst of new innovations), then the higher income growth that comes 
with higher productivity could encourage the country to start to consume more 
and run current account deficits. On the other hand, the rise in productivity might 
enable the country to produce and export more, and run current account surpluses. 
Whichever path the country follows, however, the exchange rate would likely be 
affected. Furthermore, higher productivity and higher potential growth would likely 
lead to higher expected returns from investment in that country’s domestic assets, 
which would then alter its exchange rate dynamics. 


Exchange Rate Market Microstructure 


The preceding exchange rate theories focus mainly on the longer-term macroeco- 
nomic determinants of exchange rate behaviors. In practice, however, it has been 
observed that the exchange rate can change in almost a continuous manner, even if 
there has not been a change in inflation, the current account, or potential growth 
data.* Research has thus increasingly put more focus on the interaction among play- 
ers in the foreign exchange market as a key determinant of the exchange rate.?! This 
focus gives rise to the microstructure theory of the exchange rate market. 

Under the exchange rate microstructure theory, attention is paid to how play- 
ers in the exchange rate market (individuals, firms, and financial institutions) use 
information available to them when trading currencies in the market. Often players 
have to aggregate a wide range of dispersed information, including that on macro 
variables such as future inflation and economic growth, as well as that on actions 
of other players in the market. Owing to information asymmetry and the fact that 
players might aggregate dispersed information differently, different players are likely 
to have different views on the intrinsic value of a currency. 

With numerous players in the market at any given moment, and with news and 
information being introduced throughout the day, it is conceivable that the exchange 
rate would adjust almost moment-by-moment, depending on how players in the for- 
eign exchange market decide to trade, given their interpretation of available informa- 
tion. Research on market microstructure is also starting to provide more insight into 
the understanding of how the central bank’s announcement of monetary decisions 
might affect the exchange rate. By examining exchange rate behaviors in periods 
following a monetary policy announcement, researchers will be able to gauge how a 
hike in the policy interest rate, for example, might influence exchange rate movement. 


Implications of Exchange Rate Theories for Exchange Rate Policy 


Although there is no one single unified theory that can explain exchange rate behav- 
ior at all times, existing theories do offer many useful insights that are pertinent to 
central banking. Here we discuss four of them. 


*For most countries, inflation data are updated monthly while current account data and 
economic growth projections are updated only quarterly. 


174 CENTRAL BANKING 


First, from PPP we know that if the central bank allows inflation to rise persis- 
tently, then ultimately the exchange rate is likely to be weakened, other things being 
constant. Indeed, according to the concept of relative PPP, for any pair of countries, if 
inflation in one country rises persistently beyond that of the other, then its exchange 
rate would likely depreciate vis-a-vis that of the other country. If the central bank of 
a country runs an easy monetary policy stance, then, other things being equal, the 
currency of that country is likely to depreciate in the long run. 

Second, from UIP we know that if a country’s interest rate is higher than that 
of another country, then its exchange rate will have to depreciate over time such 
that total returns from investments in these two countries would be equal. If a 
country unexpectedly raises its interest rates, then its exchange rate will have to 
instantaneously appreciate in response so that over time the exchange rate can then 
depreciate, other things being equal. 

Third, from the portfolio balance theory we know that assets of different coun- 
tries differ in riskiness and thus are not perfectly substitutable, as UIP assumes. An 
interest rate differential between any pair of countries might thus not necessarily 
lead to pressure on the exchange rate. Furthermore, if a country’s economy grows 
then the country might be perceived as getting stronger, and thus the perception of 
risk associated with investing in that country might fall. Accordingly, if monetary 
policy is conducted in a way that is conducive to increasing economic growth, then 
the exchange rate might also strengthen, other things being equal. 

Fourth, from the exchange rate microstructure theory we know that the exchange 
rate can fluctuate on an almost continuous basis, owing to changes in expectations 
of players in the financial markets. Therefore, the central bank will have to take 
into account that their actions and nonactions relating to monetary policy could 
drive the expectations of players in the foreign exchange market, induce them to 
adjust their exchange rate positions, and thus affect the exchange rate. 


9.4 DEALING WITH THE EXCHANGE RATE IN PRACTICE 


In practice, the central bank has to deal with the exchange rate at both the macro 
level and at the operational level. At the macro level, the central bank would have to 
be aware of how its policy on the exchange rate fit with its overall monetary policy 
framework. The exchange rate, interest rates, and the inflation rate are inextricably 
intertwined in the long run, as they all represent various aspects of the cost of money. 

At the operational level, the central bank would have to figure out how, if 
it wants to do so, to best influence the exchange rate. The central bank might want 
to intervene in the foreign exchange market, or to regulate flows of capital. These 
actions, however, do have costs that the central bank will need to consider. 


Dealing with the Exchange Rate: The Macro Concepts 


At the macro level (as opposed to at the operational level), the central bank has to 
take into account that the exchange rate, inflation, and interest rates are interre- 
lated. The central bank’s action to influence one variable could affect the other two 
variables. 
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FIGURE 9.2 The Exchange Rate, Inflation, and Interest Rates Are All Intertwined 


The Relationship between the Exchange Rate, Inflation, and Interest Rates As is implicit in 
the various exchange rate theories discussed above, inflation, interest rates, and the 
exchange rate are related. The central bank’s action to influence any one of the vari- 
ables is likely to affect the other two, at least over the long run (see Figure 9.2). 

For example, other things being equal, a loosened monetary policy stance could 
raise inflation, according to the monetary theories discussed in Chapter 5. With higher 
inflation, according to relative PPP, the exchange rate of the country with respect to 
an anchor country would over time depreciate proportionately in relation to the infla- 
tion differential between the two countries. On the other hand, according to UIP, the 
loosening of monetary policy that resulted in lower interest rates would also result in 
an exchange rate depreciation, other things being equal. 


Congruence in the Central Bank's Actions toward the Three Variables As the exchange rate, 
inflation, and interest rates are all intrinsically intertwined, any policy action to affect 
one of these three variables will affect not only the variable in question but will also 
indirectly affect the other two. Any attempt to move any two pairs of variables in 
opposing directions will be likely to prove unsustainable in the long run. 

For example, say a central bank wants to hike interest rates to keep inflation 
down, but at the same time wants to keep exchange rates weak in order to stimulate 
exports. Specifically, let’s also say that the central bank wants to fix the exchange 
rate at a level it deems favorable to the country’s exports. In such a case, by raising 
interest rates to tame inflation but keeping the exchange rates fixed, the central bank 
is essentially creating a profit opportunity for investors to bring in foreign capital to 
invest in that country (in order to gain from interest differentials), since if the fixing 
of the exchange rate holds, the expected depreciation of the currency will be zero. 

In other words, in this particular case, the central bank is violating UIP. Such 
a scheme would be self-defeating for the central bank, since the higher interest 
rates will attract more foreign capital, driving up the demand for domestic cur- 
rency. However, since the central bank wants to fix the exchange rate, the central 
bank will have to intervene in the foreign exchange market by injecting money into 
the economy to satisfy the greater demand for domestic currency. The injection of 
money will, of course, defeat the initial purpose of the hike in interest rates, that is, 
the taming of inflation. 
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At the extreme, if the public realizes at the start that the central bank has both 
low inflation and fixed exchange rate objectives, the public might be skeptical about 
the effect that the hike in the policy interest rate might have on inflation. Monetary 
policy and the central bank itself might lose their credibility. Even without the fixed 
exchange rate objective, any large scale foreign exchange intervention without 
“sterilization” (the central bank’s absorption of liquidity from the system through its 
selling of securities to financial market players) could jeopardize the central bank’s 
price stability objective credibility. 

In theory, the central bank has many options to deal with the exchange rate. 
At one extreme, it could focus solely in keeping the exchange rate at a predetermined 
fixed level through exchange rate targeting. At another extreme, it could choose to 
let the exchange rate float freely so that it is completely determined by market forces 
(although this is very unlikely in practice). In between these two extremes, the central 
bank would choose the degree of exchange flexibility that it deems most suitable to 
economic conditions or the central bank’s objectives, or both. 


CASE STUDY: Exchange Rate Policy and the Asian Financial Crisis 


As discussed above, since interest rates, exchange rates, and inflation are all interrelated, any attempt 
to influence interest rates and inflation rates in an inconsistent way will be self-defeating. The situation 
can be seen most clearly in a currency crisis when a country is forced to massively devalue its currency 
or abruptly abandon a fixed exchange rate regime. 


Fixed Exchange Rate Regime 


Prior to the Asian financial crisis in the late 1990s, many of the currencies in the region were on a 
de facto fixed exchange rate regime. In such a situation, if the central bank is to maintain the fixed 
exchange rate regime it cannot freely implement independent monetary policy to manage domestic 
demand, since to keep the exchange rate fixed domestic interest rates must be in line with those of the 
anchor economies, predominantly the United States in this instance. 


Liberalization: The Arrival of Foreign Capital 


As countries such as Thailand, South Korea, and Indonesia started to liberalize their economies in the 
1980s, foreign capital started to pour in, partly attracted by the high growth potential of the economies 
and the cheap labor that could be used for export-based manufacturing. While some of the foreign 
capital came in to finance export-oriented manufacturing, as the Asian economies heated up, some of 
the capital started to seep into asset price speculation (e.g., on stocks and real estate markets). 

Note here during that time, foreign capital that poured into the Asian economy came in the form of 
foreign loans as well as foreign direct investment and portfolio investment. Foreign direct investment 
means that foreign investors set up their operations in the domestic economy, or buy domestic firms, 
or jointly invest with domestic firms. Portfolio investment means that foreign investors invest in the 
domestic bond and the stock markets. In this case, foreign capital also poured into Asian economies in 
the form of foreign loans, as foreign banks lent to Asian banks and the Asian corporate sector to take 
advantage of interest rate differentials between advanced economies and emerging-market economies. 


Interest Rate Differentials and Implicit Guarantee on Exchange Rate Risk 


Theoretically, domestic interest rates in Asia were kept in line with those of the anchor economies to 
which their exchange rates were fixed. However, given that loans in emerging economies had higher 
risks than loans in advanced economies, and given that there was also a huge demand for funds in 
Asian economies, Asian domestic interest rates were considerably higher than those in the advanced 
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economies, in other words, owing to both the risk premium demanded by foreign lenders and the 
demand for funds by Asian borrowers. 

Also, with their fixed exchange rate regimes, Asian central banks were essentially protecting 
investors and borrowers from exchange rate riskin such cross-border lending and borrowing transac- 
tions. Consequently, foreign commercial banks were willing to lend to Asian commercial banks and the 
corporate sector to take advantage of the interest rate differentials that came with an implicit central 
bank guarantee against exchange rate risk. 


The Outcome 


Ultimately, as Asian exports slowed in line with their advanced economy export markets, the current 
account deficits of many Asian economies grew larger, creating a dilemma. On the one hand, interest 
rate cuts by central banks could help stimulate domestic demand in these Asian economies and a deval- 
uation of their currencies could help stimulate exports and reduce current account deficits. On the other 
hand, interest rate cuts by central banks would put pressure on the exchange rates and a devaluation 
of the currencies could bring financial instability, since domestic Asian banks and the corporate sector 
had borrowed heavily from overseas without hedging the exchange rate risk, and at the same time a 
huge chunk of the money had already either seeped into projects that could not be liquidated quickly or 
seeped into asset price speculation. 

As discussed in Chapter 2, when such dilemma became apparent, international investors and 
speculators have incentives to engage in speculative attacks against central banks with fixed exchange 
rate regimes. In this case, a series of massive speculative attacks forced the Bank of Thailand to float 
the Thai baht on July 2, 1997, which started the Asian financial crisis since other Asian currencies 
(including the Korean won and the Indonesian rupiah) were also forced to float. As a result, countries 
around the region suffered massive economic instability. It should be noted that prior to the crisis 
the fixed exchange rate regime had helped push inflation expectations down and had also helped 
facilitate international trade and investment for many Asian countries. As the economies of these 
countries became liberalized and foreign capital started to pour in, however, the countries entered 
into an impossible trinity situation, since they could not independently use monetary policy to man- 
age domestic demand in their economies and at the same time kept their exchange rates fixed. 


Equilibrium Exchange Rates When a central bank intervenes to keep exchange rates at 
a certain level, it is often legitimate to ask if the central bank thinks such a level is 
an equilibrium exchange rate for the economy. (Otherwise, why would the central 
bank do so?) In a world where information is incomplete and prices are inflexible, 
however, determining an equilibrium exchange rate is rather elusive.” 

In practice, there have been many definitions of an equilibrium exchange rate. 
Some of them are (1) the exchange rate that balances the current account, (2) the 
fundamental equilibrium exchange rate, (3) the exchange rate that is consistent with 
PPP, (4) the exchange rate that equates one’s export prices with those of the trading 
partners, and (5) the exchange rate that equates domestic costs to foreign costs.3° 

As we shall see, these definitions are not exactly congruent among themselves. 
A level of exchange rate that seems to suggest equilibrium in one sense does not 
necessarily suggest equilibrium in another. Table 9.1 summarizes the pros and cons 
of these different definitions of equilibrium exchange rate. 


Exchange Rate That Balances the Current Account In theory, a sustained bal- 
anced current account should imply that the economy has achieved equilibrium with 
respect to external trade. An exchange rate that balances the current account could 
thus be deemed an equilibrium exchange rate. 


178 CENTRAL BANKING 


TABLE 9.1 Different Concepts of Equilibrium Rate: Examples and Their Pros and Cons 


Exchange rate that Exchange rate that 


Exchange rate Exchange rate that equates export prices equates domestic 
that balances the is consistent with with those of trading costs to foreign 
current account PPP partners costs 
Pros A sustained cur- Popular for com- Theoretically reflects Bypasses the 
rent account bal- paring standards the equilibrium problem of profit 
ance implies that of living. exchange rate, if margin measure- 
the economy is in countries have the ment that comes 
equilibrium. same profit margin. with the measure 
of export prices. 
Cons Certain stages of Does not reflect Countries do not Other measure- 
development may external balances. have the same profit ment problems: 
need a current Not all goods margin for their goods are not 
account that is not and services can exports. identical, different 
balanced. be traded across labor market 
border. structures, etc. 


Source: Adapted from Tony Latter, The Choice of Exchange Rate Regime, Handbooks in 
Central Banking No. 2 (London: Centre for Central Banking Studies, Bank of England, 1996). 


In practice, however, there are at least two reasons that the exchange rate that 
ensures a balanced current account might not represent an equilibrium exchange 
rate. First, the feedback loop between the exchange rate and the current account is 
often uncertain and is subject to time lags. The balanced current account that we see 
today does not necessarily correspond to the exchange rate that we see today. 

Second, countries in different stages of development and investment opportu- 
nities might need a current account that is not balanced, which would result in 
accompanying structural capital inflows or outflows. For example, a country that 
needs foreign investment might be better off having a current account deficit, which 
would be financed by capital inflows. On the other hand, a country that does not 
have enough local productive investment opportunities might be better off having a 
current account surplus and invest its surplus (capital) abroad.*! 


Fundamental Equilibrium Exchange Rate The fundamental equilibrium exchange 
rate can be defined as one that produces the optimal current account plus normal 
capital flows. This definition allows for the needs of a current account that is 
not balanced and structural net capital inflows or outflows. In practice, however, 
this definition also suffers from the uncertainty and time lags of the feedback loop 
between the exchange rate and the current account (and the accompanying capital 
flows). Furthermore, it is difficult to determine the optimal level for the country’s 
current account and capital flows. 


Exchange Rate That Is Consistent with PPP The exchange rate that equates overall 
domestic price levels with international price levels, or the exchange rate that reflects 
PPP, is another candidate for the concept of an equilibrium exchange rate.” The PPP 
exchange rate would reflect the value of the domestic currency in its ability to pur- 
chase an identical basket of goods and services across borders. 
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In practice, however, many goods and services cannot be traded across borders, 
and thus arbitrage activities that are supposed to equate domestic and international 
prices and ensure that the exchange rate accurately reflects PPP might not exist. 
Furthermore, while PPP is useful in comparing international standards of living, it 
does not reflect the country’s external balance. 


Exchange Rate That Equates Export Prices with Those of Trading Partners’ Another 
candidate for the equilibrium exchange rate is one that equates one country’s export 
prices with those of its trading partners.** Theoretically, this rate should ensure a 
level-playing field among countries in the global market. In practice, however, the 
same export prices do not necessarily translate into the same profit margins in dif- 
ferent countries. Thus, such an exchange rate would still not necessarily represent an 
equilibrium exchange rate. 


Exchange Rate That Equates Domestic Costs to Foreign Costs Although an 
exchange rate that equates per unit cost of domestic goods to those of the trad- 
ing partner countries could solve some of the problems associated with differences 
in profit margins that were a problem for the exchange rate that equates export 
prices, problems of measurement remain.’ Goods that are exported from different 
countries are not necessarily identical, although they might be of the same type (e.g., 
different varieties of rice). Differences in labor market structures across countries 
could also complicate measurements of wage costs. 


Implications of the Elusiveness of an Equilibrium Exchange Rate for the Central 
Bank The discussion above suggests that a universally accepted notion of equilib- 
rium exchange rate might not exist in practice. When trying the influence the level of 
the exchange rate, the central bank will have to decide which concept of the equilib- 
rium exchange rate would best fit its context. 

In practice, since economic data often involve time lags, the central bank’s deci- 
sion to intervene in the foreign exchange market to keep the exchange rate at an equi- 
librium defined based on any definition discussed also risks being untimely. Owing to 
time lags, by the time statistics on current account data, profit margins, or labor and 
material costs come out, the inherent equilibrium exchange rate might have already 
changed. 

The elusiveness of an equilibrium exchange rate is also the reason that, unless a 
fixed exchange rate regime is adopted, central banks in a managed float regime often 
choose to intervene to smooth out excess volatilities in the exchange rates rather 
than to intervene to sustain the exchange rate at a particular level, while those that 
are in a free-float regime might simply let the exchange rate be determined purely by 
market forces. 


Dealing with the Exchange Rate: The Operations Level 


At the operations level, the central bank can influence the behavior of the exchange 
rate in three major ways. First, the central bank’s implementation of monetary policy 
could influence the exchange rate, both indirectly through changes in pertinent 
macroeconomic variables and directly through expectations of participants in the 
foreign exchange market. Second, the central bank could attempt to directly temper 
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or alter exchange rate movements through intervention in the foreign exchange 
market. Third, the central bank could influence the exchange rate through regula- 
tions regarding capital flows. 


The Direct and Indirect Effects of Monetary Policy From the exchange rate theories 
discussed above, it is possible to broadly distinguish the channels through which 
monetary policy affects the exchange rate into those that are long term and those 
that are short term. In the long term, monetary policy affects the exchange rate indi- 
rectly through changes in relevant macroeconomic variables, which might include 
inflation, productivity, and the current account, among others. In the short term, 
monetary policy can have effects on conditions and expectations in the foreign 
exchange market microstructure. 

By affecting the behavior of inflation and growth, monetary policy can influence 
the exchange rate in the long run, as PPP and the portfolio balance models predict. 
This channel of influence would work relatively slowly, as it takes time for mone- 
tary policy to first influence macroeconomic variables, and later, for macroeconomic 
variables to affect the exchange rate. In the short run, monetary policy announce- 
ments can influence expectations of foreign exchange market players and thus the 
exchange rate right away, as UIP and the market microstructure predict. 


Foreign Exchange Intervention Apart from influencing the exchange rate through the 
conduct of monetary policy, the central bank can directly influence the exchange 
rate through direct intervention in the foreign exchange market. The term foreign 
exchange market intervention often refers to the central bank’s act of buying and 
selling foreign currencies in the foreign exchange market.** 

By buying up foreign currencies and paying for them using domestic currency, 
the central bank is effectively raising the supply of domestic currency in the sys- 
tem, thus putting downward pressures on the price of domestic currency, (i.e., the 
exchange rate). In contrast, by selling out its holdings of foreign currencies and tak- 
ing in domestic currency instead, the central bank is effectively draining domestic 
currency from the system, thus putting upward pressures on the exchange rate. If 
the scale of such purchases or sales of foreign currencies is large enough, the central 
bank can indeed directly influence the exchange rate. 


Sterilized Foreign Exchange Market Intervention In the act of a foreign exchange 
intervention, the central bank is effectively changing the supply of domestic currency. 
A change in the supply of domestic currency resulting from a foreign exchange inter- 
vention, however, has the potential of introducing unwanted side effects, since such 
a change would directly affect money conditions in the economy. For example, an 
increase in the supply of domestic currency resulting from a foreign currency pur- 
chase can put downward pressures on interest rates in the domestic money market. 
Unless the central bank wants to also lower interest rates in the money market, the 
central bank would need to sterilize the foreign currency purchase to eliminate poten- 
tial unwanted side effects on money market interest rates. 

In the example above, the central bank might choose to sterilize the foreign cur- 
rency purchase by absorbing the extra supply of domestic money through the sales 
of domestic securities, such as government bonds and securities issued by the central 
bank to players in the money market. By selling its government bond holdings, or 
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issuing its own securities for sales to money market participants, the central bank is 
effectively draining domestic money from the system. Such acts of buying up foreign 
currencies and at the same time selling or issuing domestic securities to drain out the 
resulting extra supply of domestic currency is known as a sterilized foreign exchange 
intervention. 

For an emerging-market country, a sterilized foreign exchange intervention of 
capital inflows could be costly to the central bank, often because the central bank 
would be purchasing low yielding foreign currency assets (e.g., U.S. Treasuries) while 
issuing higher yielding domestic securities.’ 


Regulations of Capital Flows Another possible way to influence movement of the 
exchange rate is through the use of regulation on capital flows. As we discussed 
earlier in the section on exchange rate theories, the decision by international inves- 
tors to invest or not invest in a country can affect that country’s exchange rate. If 
international investors perceive that investment in a country would yield a good 
total return, they would likely pour capital into that country. As foreign capital starts 
to flow in, the country’s exchange rate is likely to appreciate, since international 
investors would have to convert their foreign currencies into that country’s domestic 
currency to make an investment. 

Normally, inflows of foreign capital are often welcome in a country with an 
open economy, since they could be used to finance domestic investment projects. 
However, if many investors decide to pour capital into the country at the same time, 
the influx of capital could put a lot of upward pressure on the exchange rate. This is 
especially a problem with a small emerging-market country that does not have much 
capacity to accommodate large inflows of capital. 

With a fast appreciating currency, the country’s exports are likely to become 
less competitive as they become more expensive, while the domestic economy is 
also likely to experience many distortions, especially if its internal prices and wages 
cannot change quickly in response. On the other hand, if local prices and wages can 
respond very quickly to changes in the exchange rate, the economy would still be 
experiencing problems if exchange rate movements are fast or volatile. 

Economic distortions resulting from capital inflows could be worse if a large 
portion of capital inflows is the so-called hot money that aims to capture quick 
returns, possibly through speculation in the stock and real estate markets. Apart 
from causing a fast appreciation in the exchange rate that often results in economic 
distortions, such flows of hot money could lead to nonproductive investments and 
bubbles. Since large and fast inflows of capital potentially have great adverse effects 
on the economy, the central bank always has an option to impose regulations to 
temper the magnitude and the velocity of such flows. 

Regulation of capital flows, or capital controls, can take various forms. Among 
the best known are the Tobin tax and unremunerated reserve requirements (URRs) on 
capital inflows. A Tobin tax refers to a tax charged on spot foreign exchange transac- 
tions. This has the effect of imposing extra costs on currency conversion and thereby 
lowering potential total returns from cross-border investment. Unremunerated 
reserve requirements on capital inflows, on the other hand, require that a certain 
percentage of the capital that investors bring into the economy be deducted and held 
in special accounts that pay no interest for a specified period. This also has the effect 
of lowering potential total returns from cross-border investment. 
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In practice, although the central bank always has the option of imposing capital 
controls to temper pressures on the exchange rate, it rarely exercises such options. 
The introduction of regulations on capital flows could discourage all types of capital, 
not just hot money, since it translates into uncertainty for international investors. In 
the real world it is very difficult to discriminate between speculative and productive 
inflows. Also, over time, speculators often find loopholes even in a well-designed 
regulation that aims squarely at hot money. 


Management of Official Foreign Reserves: The Other Side 
of the Central Bank's Balance Sheet 


The central bank’s intervention in the foreign exchange market entails selling and 
buying of domestic currency, which directly affects the central bank’s liabilities. Such 
selling and buying of the domestic currency, however, would often be financed by 
official foreign reserves (OFRs), which are assets on the central bank’s balance sheet. 
Accordingly, central banks often also have the duty of managing their portfolios of 
OFRs as a byproduct of their exchange rate management. 


Official Foreign Reserves and the Exchange Rate Policy According to the IMF, official 
foreign exchange reserves are official public sector assets that are readily available 
to and controlled by the monetary authorities for a range of objectives including to 
“support and maintain confidence in the policies for monetary and exchange rate 
management, including the capacity to intervene in support of the national or union 
currency; limit external vulnerability by maintaining foreign currency liquidity to 
absorb shocks during times of crisis or when access to borrowing is curtailed, and in 
doing so provide a level of confidence to markets that a country can meet its external 
obligations; demonstrate the backing of domestic currency by external assets; assist 
the government in meeting its foreign exchange needs and external debt obligations; 
and maintain a reserve for national disasters or emergencies.” 38 

In practice, OFRs could include gold, foreign currencies, foreign government 
securities, foreign government guaranteed securities (such as mortgage backed secu- 
rities), as well as foreign corporate bonds and foreign equities, depending on the 
statute governing the particular central bank. 

When the central bank wants to dampen exchange rate appreciation, it could 
intervene in the foreign exchange market by selling out domestic currency and buy- 
ing up foreign currencies. The sales of domestic currency will raise supply of the 
domestic currency and dampen the appreciation pressures on the currency. The pur- 
chase of foreign currencies will contribute to the buildup in OFRs. 

When the central bank wants to temper exchange rate depreciation, it can buy 
up domestic currency by selling parts of its OFRs in the foreign exchange market. 
The purchase of domestic currency will reduce its supply of domestic currency and 
temper depreciation pressures on the currency. The sales of foreign assets out of 
OFRs will reduce the amount of OFRs under the control of the central bank. 


OFRs and the Central Bank's Balance Sheet The use of OFRs in foreign exchange market 
intervention will have implications for the central bank’s balance sheet. OFRs can be 
considered assets on the central bank’s balance sheet that are financed by liabilities 
such as domestic currency (e.g., money issued to buy up foreign currencies during 


The Exchange Rate and Central Banking 183 


foreign exchange market interventions), and central bank securities (e.g., securities 
issued by the central bank when sterilizing the effects of foreign currency purchases). 

The purchase of foreign currencies to temper appreciation pressures on domes- 
tic currency will have the effect of enlarging the central bank’s balance sheet by 
raising both assets and liabilities, if such a purchase is done without sterilization, or 
is being sterilized by the issuance of central bank securities. Foreign currencies pur- 
chased will now be considered as a part of OFRs and thus the central bank’s assets. 

If the central bank uses domestic currency to buy foreign currencies without 
sterilization, then the domestic currency used in that operation would contribute to 
the rise in the liabilities of the central bank. If the central bank uses the domestic cur- 
rency to buy the foreign currencies but then sterilizes the operation by issuing central 
bank securities to drain out the extra domestic currency from the system, then OFRs 
(assets) would rise, while liabilities would also rise, but ultimately in the form of the 
central bank’s issued securities, rather than the domestic currency. 

If the central bank uses the domestic currency to buy foreign currencies but 
sterilizes the operation by selling domestic government securities to drain the extra 
domestic currency from the system, then the size of the central bank’s balance sheet 
will remain the same as that before the purchase of foreign currencies. The composi- 
tion of the asset side of the balance sheet, however, will be different from before, as 
the central bank would have effectively substituted its government securities hold- 
ings with the foreign currencies purchased. 


Management of OFRS When the central bank buys up foreign currencies to temper 
appreciation pressures on the domestic currency, it normally does not want to simply 
keep the purchased foreign currencies in its vault. Rather, it would prefer to pre- 
serve the purchasing power of those foreign currencies it has, and possibly earn some 
investment returns. As such, the central bank would often diversify foreign currencies 
it has into various financial instruments, making it into an investment portfolio. 

In managing its portfolio of OFRs, the central bank often aims for safety, 
liquidity, and appropriate returns. Traditionally, central banks invest their OFRs in 
safe, highly liquid instruments, such as foreign currency deposits at reputable finan- 
cial institutions, as well as highly rated foreign government securities, particularly 
U.S. government securities. 

In the past decade, however, OFRs of many emerging-market economies have 
grown very quickly, owing partly to the central banks’ need to purchase foreign 
currencies in response to appreciation pressures on the domestic currency that came 
from the growth in their export earnings and capital inflows from advanced econo- 
mies. In the wake of the 2007-2010 financial crisis, the large balances of OFRs, 
often financed by issuance of central bank securities, have become a concern from a 
balance sheet perspective. 

In the wake of the crisis, returns from investment in traditional reserves assets, 
such as foreign currency deposits and government securities of advanced economies, 
fell to historical lows. Meanwhile, to sterilize their foreign currency purchases, the 
emerging-market central banks often had to issue securities that pay higher inter- 
est rates than could they receive on their investment in OFRs. Furthermore, as 
emerging-market currencies kept appreciating, emerging-market central banks were 
also experiencing huge valuation losses on their holdings of foreign assets when 
measured in terms of their domestic currencies. 
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In response to carry losses (the difference between the low yields of investment 
in traditional reserves assets—such as short-term deposits and advanced economies 
government securities—and the high interest rates that emerging-market central 
banks had to pay on their sterilization securities), as well as valuation losses, many 
emerging-market central banks started to diversify into other classes of assets. 
These new asset classes often included emerging-market government securities, 
mortgage-backed securities guaranteed by advanced market governments, corpo- 
rate bonds from both advanced economies and emerging-market countries, and 
equities. The specific classes included in the mix depend on what the central banks’ 
own statutes allow. 


SUMMARY 


The exchange rate is a key variable that the central bank must watch, since it is the 
price of money in terms of another currency and could affect monetary stability as 
well as financial stability. Exchange rate regimes can range from rigid pegs on one 
end of the spectrum to free floats on the other. In the middle, regimes include the 
traditional fixed exchange rate, the fixed exchange rate with a horizontal band, 
the crawling peg, and the managed float. 

Major exchange rate theories include purchasing power parity, uncovered inter- 
est parity, portfolio balance models, and exchange rate market microstructure theory. 

At the macro level, the central bank must be aware of the interrelationship 
among the exchange rate, inflation, and interest rates. Also, the central bank must be 
aware that a free-float exchange rate regime, free-capital flows, and an independent 
monetary policy cannot coexist in the long run. Furthermore, the determination of 
an equilibrium exchange rate can be quite elusive. 

At the micro level, the central bank can influence the exchange rate by interven- 
tions in the foreign exchange market, as well as by regulations on capital flows. 

Foreign exchange market intervention entails the management of official foreign 
reserves by the central bank. 


KEY TERMS 


absolute purchasing power parity 
Big Mac index 

common currency 

crawling peg 

currency board 

equilibrium exchange rate 


exchange rate market microstructure 
theory 


exchange rate regime 
exchange rate risk 


fixed exchange rate with a horizontal 


band 


foreign direct investment 
foreign exchange intervention 
foreign loans 

free float 

impossible trinity 

managed float 

official foreign reserves 


portfolio balance model of the exchange 
rate 


portfolio investment 
purchasing power parity 
relative purchasing power parity 
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rigid peg traditional fixed exchange rate regime 


risk premium uncovered interest parity 


sterilized foreign exchange intervention unremunerated reserve requirements 


Tobin tax 


QUESTIONS 


1. 


2. 
. Provide an example of the way that the exchange rate can affect financial 


21. 
22. 


Provide an example of the way that the exchange rate can affect monetary 
stability. 
Provide an example of the way that the exchange rate can affect employment. 


stability. 


. In a rigid peg exchange rate regime, can the central bank independently print 


money to stimulate the economy without regard to money conditions in the 
country that it pegs its exchange rate to? Why or why not? 


. Why might a central bank choose a currency board for its exchange rate regime? 
. What are the drawbacks of a currency board system? 

. Why might a central bank choose to adopt a free-float exchange rate regime? 

. What are the problems with a freely floating exchange rate? 

. What are key differences between a managed float exchange rate regime and a 


crawling peg exchange rate regime? 


. According to relative purchasing power parity, if inflation goes up, what is likely 


to happen to the exchange rate? 


. Why might an exchange rate deviate from purchasing power parity in practice? 
. According to uncovered interest parity, what is the relationship between the 


interest rate differential between two countries and their corresponding exchange 
rate? 


. According to uncovered interest parity, if the interest rate in one country is hiked 


unexpectedly, what would happen to the exchange rate of that country? Why? 


. According to portfolio balance models of exchange rates, why might uncovered 


interest rate parity (UIP) not hold? 


. According to portfolio balance models of exchange rates, if a country’s 


productivity improves what is likely to happen to the exchange rate? 


. Why might the exchange rate move continuously, almost second-by-second, 


given that important economic data are released only monthly or quarterly? 


. Why can’t the central bank aim to have an exchange rate target, free capital 


mobility, and independent monetary policy at the same time? What is this 
concept called? 


. How useful is the concept of equilibrium exchange rates? Please discuss using at 


least three examples. 


. What is sterilized foreign exchange intervention? 
. Why might sterilized foreign exchange interventions be costly for emerging- 


market central banks to undertake? 
What might be the reasons for the central bank to impose capital controls? 
What might be the reasons for the central bank to not impose capital controls? 


